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Multiple peripheral pneumococcal mycotic
aneurysms without aortic involvement: A unique
case confirmed with the novel use of a molecular
diagnostic technique
Karen J. Dickinson, BSc, MRCS,a Duncan J. Parry, MD, FRCSEd,a Jonathan A. Sandoe, PhD,
MRCPath,b and Michael J. Gough, ChM, FRCS,a Leeds, United Kingdom
Mycotic aneurysms confer a high morbidity and mortality. Streptococcus pneumoniae aneurysms usually affect the aorta
and are rare, although bacterial cultures from aneurysm tissue may be difficult following prior antimicrobial therapy. We
report a unique case of mycotic femoral and popliteal artery aneurysms following pneumococcal pneumonia and
meningitis, which were managed by resection, revascularization with autologous vein, and intravenous benzylpenicillin.
Although blood and aneurysm sac cultures were negative, arterial wall S pneumoniae DNA was detected by polymerase
chain reaction (PCR). Appropriate molecular diagnostic techniques can facilitate diagnosis and direct antimicrobial
therapy; an important consideration with increasing antimicrobial resistance. ( J Vasc Surg 2007;45:1253-5.)Mycotic aneurysms account for 1% to 3% of aneu-
rysms.1 They are defined as aneurysms resulting from, or
secondarily infected by, bacteria seeding from a distant
site.2 Diagnosis depends upon detection of bacteria within
aneurysm tissue. However, culture of aneurysm tissue may
be difficult,1-6 particularly following antibiotic therapy.
Common pathogens include Salmonella spp, Staphylococcus
aureus, Pseudomonas aeruginosa, and Escherichia coli. 7,8 In
the preantibiotic era, 80% of mycotic aneurysms were
secondary to bacterial endocarditis,8 the majority caused by
-haemolytic streptococci, Haemophilus influenzae, and
Streptococcus pneumoniae.7
S pneumoniae accounted for approximately 10% of
endocarditis episodes pre-1945, but it is now responsible
for 5% of episodes.9 Thus, pneumococcal mycotic aneu-
rysms are rare. The majority are aortic1,10-12 although
isolated reports of coexistent peripheral aneurysms have
been published.3,13,14 This report describes a unique case
of mycotic femoral and popliteal artery aneurysms without
aortic involvement following pneumococcal pneumonia
andmeningitis. The novel use of a technique to identify the
causative organism overcomes difficulties encountered fol-
lowing preoperative antimicrobial therapy.
CASE REPORT
A 72-year-old male was referred with bilateral calf claudica-
tion. Duplex ultrasonography revealed left common femoral
(CFA) and popliteal artery aneurysms of 2.2 and 2.3 cm diameter,
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doi:10.1016/j.jvs.2007.01.039respectively. There was diffuse stenotic disease in the left superficial
femoral artery (SFA) and a 2.2 cm right popliteal aneurysm.
Magnetic resonance angiography confirmed normal calf vessels
bilaterally. The patient was listed for bilateral femoro-popliteal
bypass.
Three months later, the patient was admitted to another
institution with left groin and popliteal fossa pain. Ultrasound
examination excluded DVT and aneurysm size was unchanged.
After 24 hours, the patient became less responsive (Glasgow Coma
Score of 10/15) developing a fever (39.3°C) with signs of right
sided pneumonia. The white cell count (WCC) was 22.44 
109/L with a neutrophilia of 21.08  109 /L (normal 4-11 
109/L, neutrophils 40% to 75%). Ventilation was required for
progressive respiratory failure. Blood cultures grew penicillin-sus-
ceptible S pneumoniae, and CSF gram stain revealed gram positive
cocci. CSF pneumococcal polymerase chain reaction (PCR)15 was
positive. A 2-week course of benzylpenicillin (1.2 g qds) was
administered, and the patient discharged after 26 days.
Eleven days later, emergency admission to the vascular surgery
department was required for left leg pain and tender left femoral
and popliteal aneurysms. An ultrasound scan showed these now
measured 4.2 cm and 5.5 cm, respectively. Although serial blood
cultures and serum PCR were negative, a diagnosis of pneumococ-
cal mycotic aneurysms was made and intravenous benzylpenicillin
1.2 g 6-hourly recommenced. A Technicium-99 radio-labeled
WBC scan (Ceretec, GE Healthcare, Worldwide) revealed in-
creased uptake confined to the left hip and left popliteal fossa. (Fig
1). Transthoracic echocardiogram showed no evidence of bacterial
endocarditis.
At operation a 4.5 cm femoral aneurysm (Fig 2, a) and a
contained popliteal artery aneurysm rupture (Fig 2, b) were re-
sected completely, and an anatomical in-situ below knee femoro-
popliteal reversed vein graft performed. The excised aneurysms
were sent immediately to the microbiology department in a sterile
container for urgent gram stain and culture. Tissue was also stored
at 4°C until PCR was performed. Posterior compartment fas-
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edema and bulging of this compartment.
Aneurysm histology showed atheromatous disease with in-
flammatory changes but revealed no microorganisms. Aneurysm
sac cultures were negative, but pneumococcal PCR15 was positive
for both sites. Intravenous benzylpenicillin was continued for 4
weeks. At the 6-month follow-up, the patient was well and graft
patent.
DISCUSSION
In 1885, Sir William Osler described “mycotic aneu-
rysms” secondary to bacterial endocarditis.16 The postan-
tibiotic era has seen marked decline in their prevalence and
pneumococcal aneurysms are now rare. Since 1945, only
57 cases have been documented in the English speaking
literature,5,6,10-12,17 all affecting the abdominal or thoracic
aorta. Two cases of peripheral aneurysms are described in
association with aortic involvment.1,3 Peripheral mycotic
pneumococcal aneurysms without aortic involvement have
not previously been reported in the English literature. It is
likely that these occurred following bacterial seeding of
thrombus lining the atherosclerotic aneurysms which pre-
Fig 1. Technicium-99 radiolabelled white cell scan: increased
uptake over left hip (above) and left popliteal fossa (below).dated the S pneumoniae bacteraemia.Although preoperative serial blood cultures and serum
pneumococcal PCR were negative, a low grade pyrexia,
elevated C-reactive protein, and a positive radio-labeled
WCC scan suggested mycotic aneurysms. Nevertheless,
confirmation of the diagnosis is normally dependent upon
culture of organisms from aneurysm tissue.1 This may
prove difficult1,3-6 particularly with prior antibiotic ther-
apy. Indeed, sac cultures were negative in 36/57 (63%) of
previously reported cases, as in this patient. For S pneu-
moniae, recovery in culture appears to be influenced by
pretreatment with antimicrobials more frequently than for
other pathogens, eg, Staphylococcus aureus. Further, it is
not uncommon for CSF PCR to be positive for S pneu-
moniae but with negative cultures. No evidence exists
suggesting correlation with organism virulence and clinical
severity of illness. The novel application of pneumococcal-
specific PCR in this patient15 demonstrated presence of
pneumococcus in both aneurysm sacs. This is the first time
this technique has been employed to confirm the diagnosis
of a mycotic aneurysm.
Given that blood and tissue cultures are frequently
negative in patients with mycotic aneurysms, use of molec-
ular diagnostic techniques on aneurysm tissue may have an
important role in the future. Polymerase chain reaction
(PCR) is an in vitro technique for the replication of DNA.18
Fig 2. A, Mycotic femoral artery aneurysm. B, Ruptured mycotic
popliteal artery aneurysm.Specific regions of DNA can be amplified using this tech-
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eases eg, CSF in meningitis. Briefly, it involves denaturing
DNA into single strands and attachment of primers to these
strands; the enzyme Taq polymerase then catalyses synthe-
sis of new strands on this template. This process continues
allowing increased number of fragments which are subject
to molecular analysis. This occurs in a thermocycler to alter
temperature and allow denaturing and synthesis of DNA.
Pneumococcal PCR was used in this case due to strong
clinical suspicion that S pneumoniae was the causative or-
ganism. In other settings, a “broad range” or 16S ribo-
somal RNA gene PCR could be employed, although the
diagnostic value in patients where there is suspicion of a
mycotic aneurysm requires further evaluation. However,
positive results have been reported in patients with vascular
graft infection,19 and selective use of PCR in some aneu-
rysms may be justified. Confirmation of microbiological
diagnosis, despite not providing information on antibiotic
susceptibility, should allow more specific antimicrobial
therapy. This confers advantages over broad spectrum re-
gimes in terms of efficacy, lower side effect profile, and cost.
Mycotic aneurysms have a high morbidity and mortal-
ity due to enhanced risk of rupture, sepsis, and subsequent
prosthetic graft infection.1,4,17 Early diagnosis is vital en-
abling appropriate, and timely surgical and antimicrobial
therapy. This case highlights the need for vigilance to
detect mycotic seeding of pre-existing aneurysms in pa-
tients developing bacteraemia or distant septic focus. Im-
portant signs of this complication include rapid aneurysm
expansion, coexistent sepsis, and peri-aneurysmal inflam-
matory change on CT. 7,12 Earlier diagnosis in this patient
may have prevented popliteal aneurysm rupture and mor-
bidity associated with fasciotomies.
Optimal surgical management of mycotic aneurysms
includes debridement of infected tissue and revasculariza-
tion using an autologous vein graft. The duration of post-
operative antibiotic therapy remains contentious due to
lack of good data. Although most authors recommend 4 to
8 weeks of therapy, some advocate lifelong administra-
tion.1,3
In summary, this report describes a unique case of
peripheral pneumococcal mycotic aneurysms without aor-
tic involvement. Further, the novel use of a molecular
biological technique (PCR) allowed confirmation of the
diagnosis and guided antimicrobial therapy, important in
an era of increasing antimicrobial resistance.20
REFERENCES1. Coutu M, Blair JF. Multiple mycotic aortic aneurysms due to Strepto-
coccus pneumoniae. Ann Vasc Surg 2003;17(5):554-7.2. Chan FY, Crawford ES, Coselli JS, Safi HJ, Williams TW Jr. In situ
prosthetic graft replacement for mycotic aneurysm of the aorta. Ann
Thorac Surg 1989;47:193-203.
3. Grandmougin D, Warembourg H, Fayad G. Successful treatment of
primary pneumococcal multilocular mycotic aneurysms. Eur J Cardio-
thorac Surg 1997;12:133-7.
4. Shinonaga M, Kanazawa H, Nakazawa S, Yoshiya K, Ujiie T, Yamazaki
Y. Rupture of smoldering mycotic aneurysm of the thoracic aorta into
the lung. Ann Thorac Cardiovasc Surg 2002;8:177-9.
5. Steig TA, Johannesen N, Schonheyder HC. Propensity of Streptococ-
cus pneumoniae for the aorta. Report of three cases. Scand J Infect Dis
2001;33:772-4.
6. Parkhurst GF, Decker JP. Bacterial aortitis and mycotic aneurysm of the
aorta: a report of twelve cases. Am J Pathol 1955;31:821-35.
7. Foote EA, Postier RG, Greenfield RA, Bronze MS. Infectious aortitis.
Curr Treat Options Cardiovasc Med 2005;7(2):89-97.
8. Stengel A, Wolferth CC. Mycotic (bacterial) aneurysms of intravascular
origin. Arch Int Med 1923;31:527-54.
9. Ugolini V, Pacifico A, Smitherman TC, Mackowiak PA. Pneumococcal
endocarditis update: analysis of 10 cases diagnosed between 1974 and
1984. Am Heart J 1986;112:813-9.
10. Gelabert HA, Quinones-Baldrich WJ. Mycotic aneurysm of the supra-
renal aorta secondary to Streptococcus pneumoniae: an unusual patho-
gen. Ann Vasc Surg 1991:5;529-32.
11. Marinella MA. Pseudoaneurysm of the descending thoracic aorta fol-
lowing Streptococcus pneumoniae bacteraemia. J Vasc Dis 1998;49:
225-9.
12. Brouwer RE, van Bockel JH, van Dissel JT. Streptococcus pneumoniae,
an emerging pathogen in mycotic aneurysms? Netherlands J Med
1998;52:16-21.
13. Muller BT, Wegener OR, Grabitz K, Pillny M, Thomas L, Sandmann
W. Mycotic aneurysms of the thoracic and abdominal aorta and iliac
arteries: experience with anatomic and extra-anatomic repair in 33 cases.
J Vasc Surg 2001;33:106-13.
14. Revell S. Primary mycotic aneurysms. Ann Intern Med 1945;22:431-
40.
15. Pai R, Gertz RE, Beall B. Sequential multiplex PCR approach for
determining capsular serotypes of Streptococcus pneumoniae isolates.
J Clin Microbiol 2006;44(1):124-31.
16. Osler W. The Gulstonian lectures on malignant endocarditis. Br Med J
1885;1:467-9.
17. Nijs A, Vanderkerhof J, Cartuyvels R, Magerman K, Mewis A, Peeters
V, Rummens JL. Streptococcus pneumoniae-infected aneurysm ex-
tending from a persistent lobar pneumonia: case report and review of
the literature. Eur J Clin Microbiol Infect Dis 2002;21:389-92.
18. Gillespie S. Molecular techniques for the diagnosis of respiratory bac-
terial infection. Infectious diseases. Curr Opin Pulm Med 1999;5(3):
174.
19. Senn L, Franciolli M, Raoult D,Moulin A, Von Segesser L, Calandra T,
Greig G. Coxiella burnetti vascular graft infection. BMC Infect Dis
2005;5:109.
20. Albrecht WE, Papasian CJ, Bamberger DM, Fiorella R, Riddel SW.
Infected abdominal aortic aneurysm due to penicillin, ceftriaxone and
cefotaxime resistant Streptococcus pneumoniae. J Clin Microbiol 1997;
35:985-7.Submitted Nov 13, 2006; accepted Jan 11, 2007.
